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ART. XXXIX.-Origin qf 80me TopograpMo Feature8 of 
Oentral Texa8 j* by RALPH S. T ARR. 

THE Oentral Paleozoic area of Texas is a region of older 
rocks exposed by the removal of the overlying unconformable 
Cretaceous. The southern portion of this area has since the 
very earliest times been the seat of extensive denudation as 
long as apy land area remained above the sea. The Potsdam 
sandstone perhaps derived its sediment from the still older 
metamorphic rocks. A conglomerate layer in the Lower Oar· 
boniferous series contains -pebbles from the Silurian rocks. 
The same is true of the conglomerate in the Upper Oarbon· 
iferous; and the Trinity beds, the lowest of the Oretaceous 
system, when conglomeritic, contain, in this region, chiefly 
Silurian pebbles. The Quaternary drift has the same peculi
arity. 

* Published by permission of Mr. E. T. Dumble, State Geologist for Texas. 
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Briefly outlined, geological history, commencing as far back 
as I have studied it, begins with an old pre-Sub· carboniferous 
land of Silurian and older rocks. At present this system ap
peal's as a patch of very much metamorphosed rock surrounded 
on three sides by Cretaceous. Little is known of tIns region. 
It is plainly a very much degraded mountainous land-area 
which has furnished thousands of feet of strata for the later 
formations. As to its former boundaries little can be said; but 
I have given elsewhere* what I believe to be evidence of a 
former northward extension. The tract contains marble, sand
stones and schists of Lower Silurian and earlier age; but 
the Upper Silurian and Devonian if they exist at all are mere 
remnants. The stratigraphy is greatly complicated by faults 
and folds. 

In Lower Carboniferous time a submergence and long con
tinued period of sedimentation permitted the deposition of an 
extensive series of Lower Carboniferous limestone, several 
thousand feet of which are still exposed between the Silurian 
on the south and the overlapping Upper Carboniferous to the 
north. The old shore line of the Lower Carboniferous sea may 
be plainly traced in favorable places, and here, particularly in 
the upper beds, may be seen the varied shore deposits of that 
time. 

A gap of unknown value, accompanied by a tilting and 
slight crumpling of the Lower Carboniferous limestone series 
intervened between the close of that period' and the beginning 
of the Upper Carboniferous. The latter beds rest unconfor
mably upon the lower limestone. This series fully 8,000 feet 
thick consists of the usual alternation of beds so typical of that 
period. t The upper beds iudicate an approach to the Permian 
condition of an inland sea. What intervened between the 
Permian and Lower Cretaceous has not yet been made out. 
That a portion of the Carboniferous had a dry land condition 
for at least a part of the time is proved by the irre~ularity of 
the contour beneath the Cretaceous. It is impossIble to say 
to what extent this land condition was shared by the surround
ing areas; but the Carboniferous of the Colorado river valley 
and the neighboring Silurian shows signs of erosion by the posi
tion of the lowest bed of the Cretaceous, the Trinity sands of 
Hill. The Trinity sands rest on the Carboniferous on the east 
as low as 1250 feet above the present sea level; but in the 
western portion they are on the 2000 foot contour line. There 
is a rise of 750 feet in less than fifty miles. A carefully made 
map of these beds may reveal to us an interesting history of 
the immediate pre-Cretaceous land. The Silurian area was 

* The American Geologist, forthcoming number_ 
t See 1 st Annual Report Texas Geol. Survey. 
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then more elevated than the Oarboniferous and the rise in the 
land was from east to west. 

The extensive sedimelltation of the Oretaceous time com
pletely obliterated all pre-existing topography. The deep sea 
conditions and accompallying thick deposits, so plainly proved 
by Prof. R T. Hill, covered all land with a thick mantle. 
When this deposit was finally raised above the sea and a new 
era of erosion began, the large stre:LIl1S which first established 
themselves commenced to flow without regard to the topo
graphic and geologic features huried beneath the Oretaceous. 
The Tertiary beds which occupy a large portion of east Texas 
mark the extension of the oceanic waters many miles farther 
than at present. It is probable that the Tertiary ocean ex
tended much farther inlaud than at present indicated and that 
the beds have been in part removed by later erosion. It is 
plain from this that the waters of the new drainage systems 
emptied into an ocean not far removed from the buried Paleo
zoic al·ea. 1Vhat were the conditiollil west of the Paleozoic 
has not heen ascertained. One stream, the ancestor of the 
present Oolorado, established itself ill the Southern Oarbonif
erons area, and another, the Bl'azos, cI'osses this system farther 
north. These streams with theil' tt'ibutaries have eroded the 
Oretaceons from much of the Oarbolliferons. and the Oolorado 
has in addition removed the Cretaceous from a great area of 
Silurian. 

The history of these operations is not thoroughly plain in 
every point. The extensive denudation in this Paleozoic area 
must mean that this was early a region of strong erosion, and 
that this condition has been continued. It may also mean 
that this was the highest region of the uew land. Be this as 
it may the fact remains that in this area, by means of two large 
rivers and several well established tributaries, a great thick
ness of Oretaceous has been eroded away and some of the 
Paleozoic removed. 'l'his process has established a series of 
interesting topographic featuref', some of which throw light 
upon the later history of the drainage systems. 

The Oolol'ado, which rises in the Staked Plains, while well 
established in its lower and middle course is rapidly extending 
its drainage area by headwater erosion in the plains. Deep 
canons and al'!'oyas mark its llew work in this region. Over the 
Paleozoic it flows with rapid fall and a wonderfully serpentine 
course without regard to structural featnres. That it is a 
superimposed stream is proved by the fact that it is now busy 
eroding barriers of Silurian and othel' hard rocks which it has 
unexpectedly reached after passing through the Oretaceous 
strata, The larger tributaries flow equally without regard to 
structural features; but the smaller tributaries of more recent 
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origin have cut valleys in places of structural weakness. This 
is well shown in the case of the Waldrip coal beds, a series of 
easily eroded strata, which, for a distance of forty miles, are 
marked by the presence of small streams and valleys. Similar 
instances are numerous. 

In the erosion, accomplished under such complicated circum
stances of accident and geological peculiarity a series of distinct 
topographic outlines has been evolved. The Silurian, a region 
of hard rocks, complicated by innumerable folds and probably 
also retaining a well defined topographic outline evolved in 
pre-Cretaceous times, is now a hilly country. A portion of the 
Lower Carboniferous is involved in this region of strong relief 
but practically the border of the Silurian marks the beginning 
of the highlands. Once partially rid of its Cretaceous cover, 
this area would necessarily become a region of strong erosion 
and this explains the almost complete removal of the Creta
ceous from that f;urface. 

The Carboniferous on the other hand is a region of soft rock 
and gentle dip, and this becomes rapidly degraded. The Car
boniferous surface, as shown by the position of the Lower 
Cretaceous upon it, was when the present drainage systems 
reached it, considerably below the Silurian; and using this 
same datum plane, it is evident that very little of the Carbon
iferous has been since removed. One chief reason for this is 
that on reachins the Paleozoic the down-cutting of the Col
orado has been mdefinitely delayed by the hard Silurian and 
other rocks which it is now engaged in removing. The San 
Saba river, for instance, for a distance of fifteen miles above its 
mouth, flows in a flood plain because of the impossibility of erod
ing deeper until after the Colorado has removed the barriers 
below. The small streams tributary to the San Saba are sim
ilarly affected, and the same is true of other tributaries of the 
Oolorado, as for instance the Pecan Bayou. The chief erosion 
that is being done in the Carboniferous of the Colorado river 
is in the headwaters of the small streams, and the material thus 
removed is deposited lower down in flood plains to be removed 
when erosion at that point can proceed. A local base-levelling 
is thus in process relative to the dammed-back Colorado. This 
process is aided by the peculiarity of rainfall. During the 
greater part of the year the small creeks either contain no 
water at all or so little that no work of erosion is done. 
During some months tumultuous torrents rush down the stream 
valleys covering the previously dry bed with water twenty 
feet deep and thirty feet wide. These torrents subside very 
quickly, but during their brief existence do an immense work 
of erosion. The Colorado river has a wide channel for or
dinary periods of flow j but the high-water channel is two or 
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three times as wide. A terrace twenty-five or thirtv feet 
above the river bed, sometimes on one side sometimes 01; both 
has been cut by the high water. The river sometimes rise~ 
forty or even fifty feet, as is strikingly shown by the presence of 
rafted logs near the top of Pecan trees. Great as are the 
floods at such time they are incapable of carrying off all the 
sediment and the flood plains are rapidly growing, at least in 
the area affected by the dams in the older Paleozoic region. 
Upright tree trunks, comparatively fresh, are sometimes ex
posed for a distance of five feet above the roots, and bones of 
the mastodon are found both in the alluvial deposits of the 
Oolorado and its tributaries. 

That ther~ hus been a period of very rapid erosion just pre
vious to the present condition is attested to by numerous points 
of evidence. The Oolorado is flowing in a somewhat degraded 
canon above the Silurian; and where the rocks are hard 
enough to resist rapid erosion this canon character is well pre
served. The butte type of erosion so typical of the bordering 
Oretaceous is also, I believe, an evidence of previous rapid 
erosion. One example, the Ranta Anna Mts. (so called), re
mains in the center of the Oarboniferous. There are two 
buttes, side by side and divided by headwater erosion, in Oole
man county, fully fifteen miles from the nearest notch of Ore· 
taceous. The capping stratum is a compact magnesian lime
stone, the lowest of the Oaprina division of Hill. The lower 
beds are Trinity sands. The length along the top is a little 
more than a mile, the height 250 feet. Five distinct large 
creeks head in the region near these buttes, which are the last 
remnant of a Oretaceous divide. The hard stratum on the top 
which permits the retention of the butte outline is one of the 
several strata which in the bordering Oretaceous gives the 
topography its benched mesa and butte outline, a topography 
so characteristic that a person can with safety predict Oretace· 
ous as far as he can see the outline. 

The degraded canon character of the Oolorado valley imd 
the sharp benched and butte outline of the Oretaceous seem 
to indicate a period of hurried erosion of recent date; and the 
early Quaternary uplift which placed the Tertiary above the 
sea may very well be correlated with this period. 

From this it would seem that the middle Oolorado originally 
starting on the new Oretaceous land is now superimposed upon 
the older Paleozoic, with which it is engaged in a struggle 
brought about more quickly by its rejuvenation by elevation. 
Owing to the vicissitudes then imposed, it is tending to reach a 
temporary old age in the portion above the barriers and this 
tendency is being increased by the peculiarities of rainfall. 
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The combination of geological structure and peculiarity of 
erosion has given rise to three types of topographic outline. 
1st, the rugged hilly topography of the plicated and llletalnor
phosed Silurian rocks, an outline in part descended from an 
existing' pre-Cretaceous topography. 2d, a low hilly Oarbon
iferous area with many broad-topped hills, especially where the 
Oretaceous has jnst been removed. On account of the de
strnctibility, this area is being rapidly degraded and the canon 
character of the Oolorado is therefore rapidly disappearing, 
thus destroying the evidence of the recent rejuvenation. 3d, the 
sharp angular outline of the butte and mesa type in the Ore
taceous area which is rendered possible by the nearly horizontal 
nature of the heds and the alternation of hard and soft strata, 
but which has probably been aided also by the rapid erosion 
which followed the early Quaternary uplift. 




